The regulation of two distinct glucose transporter (GLUT1 and GLUT4) gene expressions in cultured rat thyroid cells by thyrotropin.
We investigated the glucose transporter mRNAs expressed in FRTL5, a rat thyroid cell line, and their regulation by TSH by means of the polymerase chain reaction. FRTL5 cells as well as rat thyroid tissue expressed three types of glucose transporter mRNAs: GLUT1 or erythrocyte/HepG2/brain isoform, GLUT2 or pancreatic beta-cell/liver isoform, and GLUT4 or muscle/fat isoform. GLUT1 mRNA predominated, GLUT4 mRNA was minor, and GLUT2 mRNA expression was faint. Incubation of FRTL5 cells with TSH induced a time- and concentration-dependent increase in GLUT1 mRNA levels, while GLUT4 mRNA levels were decreased. The response of GLUT1 mRNA to TSH was evident at 3 h, and the maximal response was achieved at 12 h. TSH at a dose of 1 mU/ml elicited an approximately 3-fold increase in GLUT1 mRNA levels. (Bu)2cAMP (1 mM), 8-bromo-cAMP (1 mM), and forskolin (50 microM) mimicked the effect of TSH on GLUT1 and GLUT4 mRNA levels. The increase in GLUT1 mRNA by TSH was correlated with the increase in GLUT1 protein and the increase in 2-deoxyglucose transport activity. These observations suggest that in thyroid cells, TSH stimulates glucose transport at least in part by enhancing GLUT1 gene expression, and that the effect of TSH on GLUT1 and GLUT4 mRNA levels is mediated by a cAMP-dependent pathway.